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(54) METHOD FOR DISPLAYING DIGITAL COLOR 

IMAGE OF HIGH FIDELITY AND RESOLUTION ON 
DOT MATRIX DISPLAY OF LOW RESOLUTION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
display digital images of the original high resolution 
on an LCD of low resolution by selecting plural pixels 
for conversion from the same group and using the 
respective RGB values of these pixels as the RGB values 
of the corresponding pixels in the LCD. 

SOLUTION: The three pixels 31 for conversion are 
selected from the same group and the respective RGB 
values of these pixels 31 are used as the RGB values of 
the corresponding pixels in the LCD. As a result, the 
images displayed on the LCD are more smoothed in the 
transition of the colors from one pixel to the adjacent 
pixels. This processing is repetitively executed until 
all the groups in a pixel array 30 of the high 
resolution corresponds to the corresponding pixels in 
the LCD. The RGB values extracted from the respective 
groups are combined and are used for driving the 
corresponding pixels in the LCD. 
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StfiaTCfiO-T^^ v^^/U;*^ — fp*— v^^, itrlE:t7 7— x-f 

r^^^yi-'-^ <D#7K5p^*5 c f -fe/vx^^ ^ ^ 
^ $ r i ^^^-riS*^ 1 icie^OT^ v^^ 7 — T 
[mT^m 5 1 A ^ C T?ffJ o fci^mSr^ Xif T-#ifi 

ic^tt^x^^. 

^'t/i-^B^<]) ^ — t bTatfci-t-'5^^<D-y-:/X^i:>l: 



(2) 11-316568 

2 

10 lt^E$r3-C$!lofc^:^;>^^:7aTS^iitN$r*at>6X 

at. 

ttriE^/v-:7'i^(D (i) #@ {rr(ciiii*fci:i2) 

t?rfB^/W— >^f*?<0 (i+N) #B(Ot^^'-fe'/^75^^G^<y 

^-^wtti-rsx=^i:. 

m^^A — ^t^<0 (i+2N) #@(Ol^^-fe/W:^i^f>Bx^ 
y ^ - S-ttm-r^ xm ic J: o T^Ti:>*xS 5 IcIB 

jt^E^3-cSlJofc^:^^;lS<5v^T. y^rmm^^j!^ 
Wit^^f/u-y\*^<D (i) #g (rrt;i i It i*fcfi2) 

(Df;^-fe/V;6^e>R^^y ^.--i^tttil'^SXat. 
^^^^/U—zff^cO (i+N) #g<Dt^:5^-t/V;Ci^^B^-<y 
^-^rttW-r^X^i:. 

tfl|B^/V— y^F^O (i+2N) #gC0t'^-fe:/V;&^^G^^ 
y ^ - ^*jStiii-6 xa i: <t o T^Tfc>i^^f|5l^^ 5 tdlB 

30 [ItJft^lll lEtDH^A. B. C. Dt^A>C. B 
^ v^^ /v;^7 ^ — f p< — v^Sr^^^;65 c x D to;;?; ^ — x ^ 
&tria7c<0'7^^ >=^^5'7V:*7— -< ^— v^^. tiIIB:*7— 7^^' 
tt-sxat. 

40 hi^n<r>}^^±/>f>^h. R^^y ^-$:*imb, 3o<^ 

t:'^'-fe'/V;5iie> 2#g<0tf^^-fe/V;iiif>. G/< y ^ — ^r^ftW 
b, 3 o(DK'^-fe/V*^f> 3#g<Otf^-fe/^:^^^. B/^y 

/^^ti-^-fer/U^^— i^cORGBx^y ^— t bXttW-r^X 
Si:. 

tifia^iJ^yv— :/?i^e>ttm$^fctfFiaR G B/-< y 

MIS;*? y -y"^ ;^ 3?^ u-f £D^^£;-r^ t'^^ -f/vtctd r) 

50 v^^£-^^-r^fc«)(c, mmi}y—f-(:^-:^\^^^mm-t 



(3) 

3 

[m^:^13] ^^S^i^AxB tv^9^0li. tifia7C<0 
^m^mtf^ B -tr/w-c^^^^ix^ :i ^^-rm^^ i 

<o^^^D^Jct^^'-</^^^^-rsfcie)^c. ^^^-rst'^-fe: 20 

1 6 ] ttris 3 oco f ^ -fe/KDttlI2#^yU-:r 

tiilE^/w-:7'i^(D (i) #@ i til ^fcfi2) 

ffflE^v'l-— >^(^cO (i+N) ||@<Ot:"^-fe/V:«i^e>G/<y 
^-^^^*W-rSXSi:. 30 
mU^/l^-Zf\H<0 (i+2N) #g(Dt':J'-t/WA^P>B^< 

[19^^ 1 71 fiIfE3ocOf:^-t/KDmil2^^^^V-:7' 
it^E^3-e#Jofc^;^tC^':5v^T. :7nr^^N^^ 
^^^}V-":f^<D (i) #@ (r^fc i Iii^fcti2) 
mrlS^/U'-:7'F*3fO (i+N) #Scot:'^-fe/V7!i^ibB-'^y 40 

mm^/^—y\^<D (i+2N) sgcot^i^-fe-zv^o^^G^^ 

[%5gcDg^;^/j:Uiegi 
[0 0 0 11 
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[0 0 0 21 

J5£^i^'CV^So fiP^x VGA (Video Graphics Adapter) 
^^iTWtie 4 0X4 8 0 li'^^-t/K^T W^^-^/u 
"CioD. XGA(Ex tended Graphics Array)7^->f ;=^>^^' 
-<lil024X768t•^ ^/u<oT ^-^A^-eio 19 , 
SVGA(Super Video Graphics Adapter) 7^ ^ J^T'l/^f 
1280X1024 f ^^^/KOTW^-^Az-Ct^-a, 

TV^So ^K-;/ h(i. ^tu^n. (R) . (G) *3 

J;t;j# (B) (Tjai^fe^r^^-r^fcfetc^vMbtvatit?? 

^Z^U^-r^a. mx.it. h^:^^3 x 6 4 0 x 4 8 

0 = 1 9 2 0 X 4 8 0 ^:/jr^o 2 8 0 x 2 2 0 K ,y h^^ 

Sr2 8 0 X 2 2 0O^^a[^^^-C#^;5^ :3«;7— <^ 
-v^Sr^^-rsa^li. tc^ti<D9 3 X 2 2 0<D^^^ 
tc*-Ci^i>-t-^o rixlt. ^^O^-^tcti, 3o(DKry 

ie>lc. ^^S;552 8 0/3^9 3 t^iSo 

to 0 0 3 1 ^5fe<o:^&-eti. 7c(D^^^<oii5v>7^v^>S' 

/U;t7 y — f ^ — i^$r^^S(0<SV ^ L C D tc^^i" ^ J6 

t-it, iE^<^-y->:7'y ^^^755ie^>^-e$,o 

^ScOigV^LCDt-^oltS^t'^-fe/^<^RGB/^y ^ — 
RGBx— ^ti. LCD(D#f ^'•fer/P^Srl^ffiji-SfcJ^t- 
[0 0 0 41 I2!7li. ti&5t5<D;^fetc*;{tS#!^#6«)?^^^ 

S^^^l3gx@^^UTV^^, :ico;ferj£<DtEixai^. ^co 

^*feS<?5iiiv^v^v?>5r/u;(7^ — r;^-e^^#5»fcie>iDx@ 
-e$>^o ^2xmtix -r^— v^x— ^^'^^ LCDt-^^ 

P^taSSTtr^Xg-C^^-So 7c06 4 0 X 4 8 0 VGA<0 
— r P*— v^^2 8 0X 2 2 0 LCDtC^^-r-S©-^ 
tci^i. LCDO^tf^-t/Hi, 7 f:?-ty^-Clo£D^/^ 
-:7'S:m■r'5o ^wtC, 7^V^7l^^ti^ 6 4 0/9 
3 cofit^^ 9 Xtf T— #iav^^|^Sr^J?)^ r tc JioT 

/V— ^60RGB/<y ^ — (^spi^fb^H 
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[0 0 0 5] Bi8ii, ^^<Dm<D^mzmf^^i^^^ 

^^V^7^v^^/^:^7 r ;^ —i>^m^^<om^L C Dtc^ 

^•r^X^-T?fceo 7C*56 4 0 X 4 8 0 VGACO:^7^ — 
^7t— v?^^2 8 0X 2 2 0 LCDtZ^^-ra^-g-t-li, 

^■1-. rr-C7 i:t^9^^li, 64 0/9 3^^l?X(f 

4#gC0f ^-fe-yl'di^tt'SRGBx^y rL— li. LCDfc:' 
[0 0 0 61 

7 f^-fe/v^^t) 1 oSrRG B^<y ^ — i: urtttH-T^^t 
[0 0 0 7] 

EI7lc^i-^5feo:^fe(;ii3(tS:5^;^$:^i^U-c=i;^ h<D 

[0 0 0 8] XiEUfcrco^5^(^S6«)fc<tt5tecog6«)tc 

— r^— v^$r. #tIx.^^LCDcOJ:5?^C^^S^0^Sv^ 
* w (c^^i-syi:a?)tcii#t-r 6 t>co-cfe 
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B. C. D{C>fc^bX, A>C*5<fcl5B>D(DBi^2)5fcS 
7UiD^^^;5^AXBt:*^-tyKD;&7 — 
CxDf^^-t/ViD^^^c*:*^— T^^^rwtc^ 

l^co^/u— v^lc^^itSc rrtc. Eli. A^SrC-CfiJofc 

10 ^^Sffi-CfcS. i^tc. #:y/v— :/^^^S(D®v^7^-Y 
>^.7'W<751ocot•^^-fe:/^lc^^$^i:So ^UT. 7o 
CO t* ^ 3 0(0 -b/i-^il^'r S :i ^ ct "9 . 

t;i^^ufce^-fe:/V3!>^e)lsaib. B^^y rL— ti3#@i;i 
RGB^^y rL— ic:^^£;-rsS^O;«;^— 

So it^E^3-efijoytiaco:7t3rs^N^^^ 
— :7'<D (i) #@cotf'>:'^/u;5i=*ib?fim-rso ^^i-i = 

l^)tli2-CfcSo l^2co:^0Sg;«7^-/^y rL-ti. <eco 
^)\^—'^(D (i+N) #H£Ol^^ir/WA^^Jfitti-^So 3 
#gCO^0^;&^— -'•^y ^ — (i. ^CO://V— 37^(0 (i+2 
N) ^gCOt'^-k/Ui^i^fjJfiffli-So RGBCO^ttliOlIlS# 

(i. RGB£OjiIll;i[ise>-r. RBG-^^<otecojiIM-ct><J; 
v\ rco^Sii. c07K^i^4^^^^5S-t-'<r<o^//^— 
:7'i:. ^c07^-< i^^/v;*^— f v^O-f-^rcOTK^I^ 

30 j^OjgbtrtJtvSo ^2co||co4'tcfoS:i^/v— v'Ti^e?:^ 

19 y^A— Xi;i-rS:ta?)t;i. RGBcojil#-e^T5 r i:;6S^ff 

— v>i:it|5EbX. ^^^<;o^gV^LCD^c^^-rs-f ^- 
v^;6SiS5^\^|l^;^=^•r S r h ii^x^ s J: 9 t--f-S t>co-e 
feSo t^oT. 1 
[0 0 0 9] 

40 ^(:iJ;oT4-5>lca^-e#St><DtSiPtuSo 

[0 0 10] IE! Hi, r©^9g{-*3ttS7nCO^^^(Of^ 

ixS^i^#^^^^a^^-r:7a— f^-v— h-c$>So rco 
^^<o;br&-e»i, mixgti. 7ui;i?^^S^^^ toils v^r 

v^^/U;^7^ — r;?t-i^^^#SXa-efeSo i^tCtT^^2 

x;gii. !^#ta-^(t?>i^fcRGBttmr/v=^y XA^tf 

C0®V^?^^^C^^-rSXa'CfoSc, 640X480 VG 
A:;^^— T;^— v^?:2 8 0 x 2 2 0 LCDIC^^^S^ 
50 ^^^^O^g:V^LCD^D^t"^ir/^ti. ^^StO 
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tt^^^/i— :7'$r^-ro 7i:V^9|^^^i. 640 

/ 9 3 0 ±lf T-#ifit^lE^Sr3^it»^ ^ ^ |;i J: o 

1 f:5^-fe7KOR-^<y . tf^-fe/KDG-'^y . 

[00 1llgI2|i, f :5^-fe/l'3 l-C=^^$n"5AXB 
-Cfc-Sc VGAcO^^tCf^. AXB = 640X480-C 

4 8 0 f^-fe7^^'^Ay-ev^^r t =^^bTV>^o 
-t7V3 1(^. <e:h.^H^ RGB rii/xK— hCOg^CO 

^cOiSV^LCD 3 2$r^i-Ii!-efc^o C<A*5 
XXJ/^DKB-^h^o ti^oT. C XD= 9 3 X 2 2 OTfo 
0. :ittll. ^^^COigV^LCD3 2a?#7K¥il&:&5 9 3 
tr^-t/V^-^tf i:^tc. I^^SiSilldJ 2 2 0 
-^tpr ^r^^LTV^^o I^3tC^-r^^^c0^g;^^LCD 

\C33 a t Ur^i" J; 5 1^. 1^— C07K^illf^(-foS 3 o 

iS-f^-t/K:i. ^Jxl^^^6<](c3 3 b i LT^-TJ: 9 
(c, lo(Oi|&Ji(c$>6 2o(OK-;/ hi!. micPSg-rS 
llJil^foS loco K-^' h T'-Cfc 
oTt>J:l\ LCD3 2li. ^ y — i^$r*^^ 

^i^fc^tfe^■efo^2 8 0 x 2 2 o-vmi^-th:itt^'r^ 

3 X 2 2 0-e^^-e^6t-i-#V^V\ rrt^. 93^2 
8 0/3-efo5o ^;h.fi. ^m(Dm-^\^n. 30(0 Ki/ 
N/55im^'^*5^Hr. v^4^£0@^C0;*^'-<0#R 
G B =1 VxK-^ h =lrffi^-r S 

[0 0 12] r^O|&§g(C:^oV^T. It^Efi. A^CCWiJ 

r k t^-Q^ -e^il^J^. AXB = 640X480 "Cfc 
9, CXD=9 3 X 2 2 O-efc-S^-^tCI^, E = ROU 
ND (64 0/9 3) =ROUND (6. 88) =7h 
r^lC. ROUND (i. ^l9±ifT— #3fiV^^ 

>^-fe/WT W 3 0{Cj3tt5#7K^^<Ot"^-fe:/H^. E = 
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TtO^^?' hlc^/l-— Ax, A2, A3, A 

• • - Ac^^^l^. riXib^O^^^yV— TT'M:. LCD 
3 2<0 1oOt*^'-fe/Hc^l£;-r^o #^^/i'->^:^^<b, 3 
oiO^^ffit^^'-fer/Ud^^^^tu^o m7L\t. ^/P-T'A 
i^i^fo. mi f^-fe'/i-3 4 a. ^3 t'^-fe/i'S 4 b*5j: 
aJ^5f>5'-t/^3 4 c$r^^i-^o ^bX. i#eic^ 
tRLfcf^-t/l'3 4 aCOR^^y ^ — . 2#@tCil^Ufc 
f^^yU3 4 biOG^^y . :feJ;t;J. 3#@(C^tRb 

fct'^-fe/us 4 c<oBx^y ^—tmm^tx^^tmcm^ 

10 ^t?$ixT, LCD3 2(C^oV^TlSPf^£;-r'5t'i^-t/KOR 
GB^^y ^ — bT^V^P>ixSo — J^&^/ifeliJi! LT. 
FLOOR (X) ;65XJ;9^^</.cv^S;^:<0Sl^^i:-5 
M^-efc-5^^tCi3V^T. N=FLOOR(E/3) h 

(i)#g. (i +N) (i +2N) # 

B<0\^^^/U^^^/U^yf)^hm^-t^o ^^K. i = 
1 *fcJi2-t?fc-5o E = 7'Cfc-5^'^(CH, N = FLO 
OR (7/3) =FLOOR (2. 33) =2i:/cC'5o 
U^X. 1#@. 3#S. *5<tt;«. 5#B(Otr i^-fe:/W;5S 

[0 0 1 3] ^^#@(OllX»l. 2#@. 4#@. 
t56#@C0t:"^-feyK iP*>s 35a. 35b. 3 5 c 

CO f ^ ^ -eix-eti^ffl $ i^fc R G B y ^ — (i. 

- B t V ^ p ^/i— :r A , (cffi V ^ e> ixT V ^ S -f ^ 

ti. B-R-G(0|lll#T?fT^3ttSo EPi^. l#gtC3g^ 

^ttfcf ^-fe/i-3 5 AcoB^^y ^— . 2#@^cis^f^^i^ 

30 fcf ^'■fe:/l-3 5 b<OR^<y . *5 J;t/ 3 # @ tC51^^ 
ixfcf^-fe/V3 5 c<OG/<y ^— ;e>5|4ffi$tu^i:*tc:, 
r;h.^fi;^^^i:>^HT. LCD3 2{CjoV^T^i^;-r6 
tr^-t/VCORGB^^y ^ — t LT^V^^tt^o w^-C. 
g¥^-r'5^^?^^ixfcl^^'-fe/Vf^±(OHPit>. N=FLO 
OR (7/3) = 2 t'^'-tyvt/cCSo 
[0 0 141 i^JL_bcolJ&5g<fc "9. :ico^ig(0;^i5fe»i. 

.SH^r. ^^^co®v^LCD^c^p^— 

40 8t;:^-rt£&5(5c>;^&l:i. 7ocof^^-t/v;&^ic>?iC'&^^^/i- 
1 ocofiS'-tyvUTi^jl^-tir-f. LCDf^co^fS; 
i"^ tr^-t/i^coRGB^^y ^^-f-cotc, rcoioco 

f ^-feyKORGBx^y rL — ^ffiV^TV^6o rtbtC^tb 

^-t/vSr^^b. 3ocot'^^-fe/ucO'e;Jx^niORGB/< 
y^ — S:, LCDF^CD^;£:-rSf ^-tr^vcoRGB/^y ^ 

-ibr^mv^^o mi-J;'?, LCDCi^^^tt^-f^ 

50 locDt'^-t/W?5^e>BI^'^'5t'^-fe/^'^(^*^— <o:^»? 
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[0 0 15] ^±<Dmm^. ^^feJFcDii5V^f ^i^-fe'/UTW' 
L C D 3 2 F*9(0>^;t^-re t'^'fe'/l'^r^Ib'r^fcfttC^V^ 

^ttTV^^c E!6»l. ^if^^^-f :7'(OLCDSr^Lr 
RGB Kix h(Ofci?><D#e^'^/^;i5^-if-f ^^(Oi; 

[0 0 17] WJiJ:*)^ i^ttt LT. ^<DWm<D^m 
(1) ^Itc, it#mi^tt<QttfcRGB(Djfi 

^^.^tr^-fe/V/ii^^ aooRGBv'^y ^-<^*ifetii-r6o 

HS^oiiSv ^^ ^ -^^^^^^^(^{gv N L C D tc^^i-^ r 
^"btc, i|#^#|-t<btb^cRGB(^Wttl& 

[0 0 18] (2) ^2(c, ilffi^ 



[0 0 19] (3) :i<D^m<D:^m^. ii^ju<Dm^t 

u-f 3 0^O7K¥il^^^^^#^/•^— :/tr. ^^SO^gV^LC 
D3 2<Z)locof^-fe/KC^'a'$ii:'5fcit)l^>fflV^^r 

;65-e#. t.ti. ^^^cDi^v^t•>?-fe/^r 3 of^<o:^ 

^a^T^D 5'^^^LCD3 Zf^Olocot'^-fe/HC^-^ 
10 [002 0] WJi, ^^J^&^?^j:$f3i:^.ellJ&0?^^$rffiV^ 

Sr^^^ (D® V ^ L C D (c^^r 5 t--^ ^ i^ -5 # 
[la 2 ] ^^g<D;^V^ t'i^ -^yvr W Sr^-r^7?fc 

So 

[|gi3] r<D^?go;fe-i&{c:j;i9, 2 (c^-r^^S<D 
JI5V ^ f ^ -fe/ur W 75^f>-f ^ — >^=Sr^^-r ^ t <OX^ 

m 4 ] ^<D^m\z^.^^&^mm-r^ r t (dx% 5 

^>«r LCD ^Tjk-rmX^ So 

[E! 5 ] :L(D^miz^^^:^m^mm'r^ o-ct 5 
a>!r LCD ^Tf^^mxh So 
30 [igi6] :i<Dmm\z'^^^:^m^mm'r^zt<Dx^^ 

:^m^<0 LCD ^^i-gl-Cfe So 
[^ 7 ] t^^^O;^i5fet;i:Btt S7C<^^^^<Oil5V>>< 7< - 
^ L C D (C^^-r Sfc i?>0^ii^^ ^^JJ^CX 

[EI 8] ^^e5fc^oftfecD;^fetci^(tS7cC>^^S^Oii5V^^ 
^ — ^^^S<0®V ^ L C D tC^^-r S 6«J 
/cCX^^^-r:7ci— hi?fcSo 
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